In this article, we introduce the notion of interval-valued bifuzzy graphs and describe various methods of their construction. We also present the concept of interval-valued bifuzzy regular graphs.
Introduction
In 1736, Euler first introduced the notion of graph theory. In the history of mathematics, the solution given by Euler of the well known Konigsberg bridge problem is considered to be the first theorem of graph theory. This has now become a subject generally regarded as a branch of combinatorics. The theory of graph is an extremely useful tool for solving combinatorial problems in different areas such as geometry, algebra, number theory, topology, operations research, optimization and computer science.
In 1975, Rosenfeld [8] introduced the concept of fuzzy graphs. The fuzzy relations between fuzzy sets were also considered by Rosenfeld and he developed the structure of fuzzy graphs, obtaining analogs of several graph theoretical concepts. Mordeson and Peng [4] introduced some operations on fuzzy graphs. Shannon and Atanassov [7] introduced the concept of intuitionistic fuzzy relations and intuitionistic fuzzy graphs, and investigated some of their properties. Recently, Akram and Dudek [1] have studied some properties of interval-valued fuzzy graphs. n this article, we introduce the notion of interval-valued bifuzzy graphs and describe various methods of their construction. We also present the concept of interval-valued bifuzzy regular graphs. In 1975, Zadeh [9] introduced the notion of interval-valued fuzzy sets as an extension of fuzzy sets [10] The notion of interval-valued intuitionistic fuzzy sets was introduced by Atanassov and Gargov in 1989 as a generalization of both interval-valued fuzzy sets and intuitionistic fuzzy sets. Gerstenkorn and Manko [6] re-named the intuitionistic fuzzy sets as bifuzzy sets in 1995. By routine computations, it is easy to see that C = (A, B) is an interval-valued bifuzzy graph of C*. 
Preliminaries
A fuzzy graph G = (J.L, v) is a non-empty set V together with a pair of functions J. L : V -+ [0, 1] and v: V X V -+ [0,1] such that v({x,y}):s min(J.L(x),J.L(Y)) for all x, y E V.• DJ + D2 = [al + az -al . az, bi + bt -bi . btl, The interval-valued fuzzy set A in V is defined by A = {(x, [J.LA(X),J.L~(x)]): x E V},
Definition 2.2. For a nonempty set G, we call a mapping
A = (JiA, VA) : G -+ D[O, 1] x D[O, 1] an interval-valued bifuzzy set in G if Ji~(x) + v,(i) (ttA x ttA)(XI, X2) = rmin(ttA(xI), ttA(X2)) (VA x V~)(XI' X2) = rmax(VA(XI), V~(X2)) for all (Xl, X2) E V, (ii) ({LB x {L~)((X, X2)(X, Y2)) = rmin(ttA(X), tt~(X2Y2)) , (VB x vk)((x, X2)(X, Y2)) = rmax(VA(X) , Vk(X2Y2)) for all X E VI, for all X2Y2 E E 2,
(iii) (ttB x tt~)((XI'Z)(Y),z)) = rmin(ttB(XIYl),ttA(Z)) (VB x Vk)((XI, Z)(Yl, z)) = rmax(VB(XIYI), v~(z))
for all z E V2, for all XIYl EEl. 
Proposition 3.4. Let CI and C2 be the interval-valued biJuzzy graphs. Then Cartesian product CI x C2 is an interval-valued biJuzzy graph. (ttB x tt'a)((x, X2)(X, Y2)) rmin(ttA(x), tt'a(X2Y2))
Let xy E E] UE2. Then the result follows from Proposition 3.8. This completes the proof. 0
We formulate the following characterizations. Likewise, VA(X)= constant. Hence A is a constant function.
We state a characterization without proof. 
